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(54) BUILT-IN DUAL BAND ANTENNA DEVICE AND 
OPERATING METHOD IN MOBILE 
COMMUNICATION TERMINAL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an incorporated 
dual band antenna device and an operating method for 
mobile communication terminal equipment 

SOLUTION: An incorporated double band antenna has a 
first antenna pattern and a second antenna pattern. A 
whip antenna 110 is linked to the incorporated dual band 
antenna 108 and housed completely inside mobile 
terminal equipment at pulling-in. A whip antenna driving 
part 104 houses/protrudes the whip, antenna. A duplexer 
102 duplexes an RF signal received from the incorporated 
dual band antenna and an RF signal to be transmitted to 
the incorporated dual band antenna. A control part 100 
processes the RF signal transmitted from the duplexer, 
and when calling or when a user tries a call, the whip 
antenna driving part 104 is controlled so that the whip 
antenna 1 1 0 is elongated. 
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(57) [9ft] 

[emu ^shafsis^icfew zi*iwm—&&&T > 
rt»!Hr:***T > f^ciUfg;* ft£ R f m^t Zftffi 

F ft -Sf^teS U . jIISH#S /c»ffiffl^* i jii5 : fe«* & 
«. *-f f 77>7-f 1 1 0 5 KsM » 
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«rffi»»afi«5R«<o^ ^ y > h 8B«S*6©-b««3tp 
[»#W4j iwe*JB»»Wr>^#-^*-->B. Sir 

IB^ftjlif >f > ^ ! J > h HKHR©!** ^ 

ia**afW6R«© * 4 > ^ y > h em*«©±*&> e> 

r*3«&* s n 5 E«©*tta«»*iwc** W 
Mtttttt -**is«flr f &fcfe©{£JHftWtt7 £ 

mWtm^ Sri^flT & /t£>©KJa?$?5?fl8T 

> r £> £ 2 IHi&cD^Kj jiff «8*«c *5 W * ftKSZ 

««««© pes ff-^^cx Dcs «**a»flrr 
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§2— M^lKr > r :f«K. 

JHtt»«© CDMA ft-^RO'G S Mfi^^rSiSW'J" £ sS 
*S 3 * ft: 7 Btt©#«aHB«KS«CC*s W 

»$W^>f^7>fti, 

awjasnm^r > t «t $ n 6 r f ft # t 
20 B5iartas-S^r>^^i«irga^^^7-T>^^i 

i i ] m^mm^m^mr ><r-f<o5%, 

4B*«©^ >^»; > FBWSOlt^^lHHCM 

m*jbi oia«©»*a«^«fcfe^srt«a!-«* 

[»3J0H1 2] |B»lWttT>ft/<*->», 

^->-c*o, ffirsa*2W«ttr>f-^^->«. 
40 >r*4l»3Wi iE»D»MI»tti«cW*fii 

IB^»a<f ^«©^ > ^ «; > HEWI«©±il* ^> 

-;i/gai"c««sn^w«3ii 2E»©»»a«***«cc 

auiB^S)ffl(iS^«©^ ^ >^ y > vwmmm<D±m& 
so *3a i 2 E«©**a««5K«cc4sw ^p^M^-m^^ 



3 

lillwST > 7- SB. 

JBJBWWI©PCS«TOC/DC sAWta***** 
l 2 £ fcttiM»I l 6fiE«o*«iatt«i*««cfcW 

fiiaa»woc dm as-^rcxg sMd-^^isafrr & 
susa r f * 4 y j: o r Miartias-s^r 

[is#Ji 2 i ] bmb* >r ? ?*r 

2ooigKin-^-i, 

flutes -i±^fgmb^er— ^<t. *»6«wtsti*iiwwii o 
srsBrtSRS— »»«r>-f ^tcattsnr, 
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BjiBrtaaj — > ^ cca« s ti 4 r f 4 * 

BUIBr^ ^ U * ^ 6iS«f8 S ft 4 R F b _ 

ib* ri-tfi&m s J: 5 rc* ? ?'t > r 

at ^ r 4 »»a««5K«*c few & ^ jassn*»« r > 

4MS^ 5 6fcfttfl»*^ 2 3 IBiRG>#&. 
[000 1] 

ml/, »cc, ^«jafta*«^few4^^-m^T 

[0002] 

[0003] tew te*»nas*-f »^T>^<t 
^vtf^r>7-rt ©aMb«a* wr 5 »«jaM3S*« 

s«n^*4. «e*»»a«4B5K«tc*j^r». 
[0004] ifi*«. as**©/j^s!{tcconr . 



5 

[0 00 5] 

tt, ?=lf^>cc>ftiJ«L fi$Ite<Df£T. RO'^ttiHaji^T 
[0006] 

l*. g5«lSf^S*«<D^ ^ > hffi«»«(Printed 

Circuit Board: J£TF\ P C B <tf»T 5)<0±SB^6S 

* - > <t % friB-rf a > p c b ©±w*» £ aft fcjB» 

n^RFff^-i, fft f Bft /KM— SS*$T > ^ CCi^t $ 

[0007] ^ttiifsss^ts^rtiaas-a^T 
TRFfi#&iM^rr£o 

[0 0 0 8 3 

[0 0 0 9] BIB, ^0^6rj.^Jfe^K:ct«591Kl<l 
S-tS«7>f-tl08, RFX-f v ^BPl 0 6, 
PCB 1 1 2a>e>i®JSUfc**l 1 4±«cm*r^^>^ 
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£ — > (Meander Line Pattern)-CB^5 ft Z>T^ffl : <&mt& 
®»HMl7>ftANTli, »EJ8*«©^-f>P 
CB 1 1 2©±M*>e>Hft&cSS0fcS«l 1 B±CC/S 
«f ^ -f > > < * - > T JfcfiR ^ & l£JS?!S3S«<DSf 2 ?&« T 
>rtANT2i, 2r>6t»JS<* ti&- HiTiB^iao^ 
>PCB 1 1 2O±iKMfc8ft0fcHll 1 6tt. 

^n^^OT, £>U fulB^>PCBl 12 0±« 

[0010] — ^ . SJIB2 o©rtIS-lS«7 >*r 

■CKttS^CWt?*, fffBB— aWiRT^f ^1 0 8 
4*H«ff 1 mWT >rtANT 

1 RtflK««»«©fe«>©Jff2 »«T >f tANT 2 

[001 1]*Y? >f*^IElS)B[S ]. 0 4 tt, miB^J 
jSlSSl 0 OCDSO^ctor, MIBstW y7T">?+ 1 1 

o ^fflijtc«to 6 rax o tttt e> n * 2 ooigstj p - ^ - 

(HS#r)£SBttLT. OTB*-f v^r>^l 10* 

30 ft. ^n^7>ft i o 8&t/^-f ^'7>f 

^1 1 0 ^:iSIR&^CCT r ^^ , I/^it 1 0 2tC«*S$if 6o 
[0012] WflEfflfflSt 100H fe^mmwtWD4> 

&mW^ 1 0 0B ( BUlBR F %A v 1 0 6 *fHflP L/ 

r. friBrtS^rjiS«T>^^ i o 8 */c««HB^^ 

fST^o MfB*lJSPa5 1 0 0 «^«^aiStfc«"C** 

^ ^^T>7"^IBtt»l 0 4£*!J8Pl/-C, »IB*-/y^" 
40 r>7"^ 1 1 0*s»*«©^»ic^iHSti*J:^«:-r 

«1 14M1S1 i 6±*oaw^>^£~>^® 

irtfi|i7>rtl0 8^Ml, IWB*-f y"^T> 
f-^ 1 1 o*satt"Crt»K:5lii*ti&J:^K:»«r*. 
[00131H2H **l8©SISS»jBtc J: ^t, 11 

^Y>PCB1 1 2©±5B^6SSOifF$flt3ti*a«l 
50 1 4 ^^mf IB^ ^>PCB 1 1 2 ©JiflBfr 6 HA CC^-S 



etna*^ ^ ^r>f*^igabSB i o sector s 
[0014] &t, «riawwizaBafi(iT>^iBi© 
mrtasuffiian o o©wwc<fco-"&, : 'ffiai^5ass-:*»«! 

7>ftl08 */c«SJIB^-T v-?T>T+ 1 1 CUC* 

? i o 6 afi«nBrti«BC«i»«r >^ lost* 

- " gulBziW ? 77>ftllO £fftfBir * 7* 
K*. ": J ^ > ? ^ % ^ tcMflD^^* 

[0015] iBfflS«»t«»-c*s». nwefMfflWP i o o 
or, wtE* ? *^U'**i o 2 (cwBAnaiunMr 

>^*1 0 8jWWS3*i*. KfRO J: 5 tttt»r, ?f8P 

fl^B** 4 ? U ^*HWtJMttl»5«A, IWB«MP 
1 0 0 fylB* W » 7'T>-r^lg»SB 1 0 4 teJ: 

tbuIB* -f7?r>fti i o *s«*«©«-»cc^ia 5 

^yi/^f 102 <fc»ErtjBBana»«r 1 0 8 
[ooi6lii ccfcut, 2p«wa>^ttJB««:J:sar 

gaWKS— *S«T >rtl08 SO'lufB* A v ?*T > 
7^ 1 1 Ott. liERF^-f»^»l 06OX-f-^> 

^3 Octree, mriBrt»®nfi^T>^^ 
i o 8#sfl*ia*^ yy'r>^ l i o&as«:a*§3n£ 

»***fcttaB#*>*JW*i*- flue** 

«SiIfi<&fc&^»fi*i****^ SWBfMSPWl 0 0 
tt. WE* 4 sr^TV^WBlffl 0 4KIJ:-pT«ia* 

tcwir, iiriB**f 5^7>ft l io^u/c5^ 
93 ft s»a*a»T $n^><fcotcT*^> 0 
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[0017] ifilSf5«tt»t?W: % BUlB*^ ? 7 

r>«*i ion. ©iftafBW^aortfflccitxttsn 

r, HBSai*3iaS— ®W«T>^^ 1 0 8#»f£U -$8* 

v?r>f~ri loaweur, RF{i^<7^f*H4# 

aoatsa^r-d^^rattsti, buibrf;w *2-an o 

?ti^ci«:J:^t. mria^^ vfr^r* i l o&o' 
mrtartB^— S^iST >f*^ 1 o 8©p*i ^fJfBr^ 

[0 0 1 8] H4A7bMH4CW, *»W(D»SS»!BtC 
cfc^m2Brt]^^m^i|2T>f"^C)I?^1Si^4^ro a 

4 a ^ i , &$m<Dmi& : fcf&ic <t ^— 

>-f*^ 1 0 8B, DCS (Diqital Communication Syste 
m)»*r«iffi-r S h c 7" CJ - F * y # - ;U (Top Loaded ( , 
f^tono Pbl^)SSOafJlliftW«r>y^ANT It. GSM " 
20 (Global System for Mobile communication)^i^TfJj{^ 

i^>S : ff^T>'r^ANT2^. B?TfaD 
C S T>*"i-A NT 1 B, *£*ig^ -f>PCB112 
<D±S5^6®SbfcS«l 14WM?n, mJiBGSM 
7>ftANT2lt »*«<D^-f>PCB112©J: 
WJ^6iffftCcS«Lfc»Kl 1 6tcjgfiS*ns, I3IB2 
o©7>ftANT lSO'ANT2tt SI4AC7>cfc^ 
tc- -=M >A«:J:o-t:fflSCCJSIS$n, f B DCS7> 
ftANT 1CT>TSIJ3Jp6*6** lo©tS«*4«WTo 

30 i^Kaifissni. 

[00191S4BB. ftrlBDC S7>f*tANT 1^ 

>ftANT 1 » % ^aOOTSitt»3 0 2 <b*¥«3 0 

»"C*0. «B1»»3 0 2©«»7^>GND©R» 
MCCffiBT*. m)IS7fc¥S5 3 0 0B, 8WBaa»3 0 2 
tC^f br^Stt^MCcapacitive load) t b r^ffi O . 

40 #J»#»ar**. — mJlBDCST>^^ANT 1 

[OO2O104CB, WulBG S MT >rtANT 2 ^ 
m?tmm~C%>Z>. H4C*#JBT5<b. mJfBGSMT 
>mNT2B, iuiSU/Ccfc^frC. J§9fES1Sl 16i 

IBGSMT>^^ANT2©ie«W3 0 6, 3 0 8B, 
. 50 fflSSP3 1 0tCi:b^r, liulBDC S7>ftANT 1 <D 



C6) 



7j<i|igp3 0 OtCjfi:gJL/t:*S^Ccoupling)^f6^T*. W 
l2GSM7>7"tANT2 <DSL$£pP3 0 6 t 3 0 8 if? 
!HDCS7>ftANT 1©.*W3 0 0 £(£>g&gi£fE 

ir^ci^a^r, GSM»«ac^DCs»«w>A* 

^ > b' - # > X (impedance) t £ t^Ci^t* 

ttiSffi^mri2GSM«««i:D2fma^a< 

^*~r&„ — HHBGSMT>>^5VNT2<0*S* 10 
» IftiB DCS7>rtANTl CD7K¥3B 3 0 00^3 

cnn msBGSM/Dsc/cwrtt<. c 
dma/U spcsoj;^ ^iroriffe^/dJEI 

8Kc*5L4-C, StflBG S M7 > f tAN T 2 tWM^^O 

5 0 QK.mx?\ Kti 4 > t:- ^>^<7>dH»SB«Satt 

'^(feeding line)frCW:, 3E9U<C > ^ ^ £ (inductor) 
L- , 3fe?UK:* * * - (capaci tor)^^Eig L 

[ o o 2 i ) i>3 5 1^4 Atc^<-rtingar«wir 

W<D5HSffi2«K: ctoGSM/DCS — > <D 

a- F^ey^«©DCS7>ftANT 1 ©ii-Y > 
[0022] <»1 > 

Ztatil = ZqsM + Zocs + Znutu*! + 7? Z * h 1 o 

[0 02 3 ] i5 BCCS^3ft&**fij5r<&-f > 

t'-^>^Z lt Z 2 , £G>*Z,£<ffc2>OJ:5Kttir 

[0 02 4] <£fc2> 

Zi = Zc 5H i ^2 = ZflCS* Z J - Z qu t u«l 

[0 02 5 ] ^-Y>f-^>^«, fiiieDCS 40 

T>7-tANT lS.<>'MISGSMr>f-±ANT2cD-€- 
ti^ft<DJ>t m —#>Z£* IWB2o©T>'f-^IHOlS 

O^iBrt/^rA^T^f^ 1 0 8 <b*S^$n^B# 
CD^ 2;1/|$^£M1BG SM7>ftA N T 2 <h©M©#S 

>^i, cc^ene* fulfil >f-^>xcDfati, sir 

ISDCS7>f tANT 1 Ott-f >tf-y 

>f * i i o iWE««!rj*«r>f * 1 0 8 i<D so 
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[0026] wfart«astiaw«r>f-^ i o 8.wm 
[0027]»i», ^>f^%ttfflr^ttr/ff 

^ — ;l> FtKffi#38MI*(stronq electric field)T'£>£ * 

[0 0 2 8 ] »2», WIBrtBffl— »W«lT>f"^ i 0 
8 £8513*-* 1 1 0 i©8^Wfflt5* 

^wt, W8Brtas=:*»«cr >f-^ 1 0 8 iHuia*^ » 
4v.?.T>m lojcte^i, x^-;^se>^ 

[0 02 91 13^. /J\gl©^ r ^>£-^iftlB{*J® 
^-m^ilST>r^ 1 0 8 ch«re#-f v ^*T>-r^ 1 1 

£ c: i # £ . ^2 St CXW 3 ©*ffitc <t o r 

iwawaa!— 1 o ssomrfB^^ 

[0030]@6(i, $^^i^J:ot. SfFfB 
& > t - y > XS^W»*St y ^ 7 r * 5. d6 

(a) it. mupmm-w&mr 1 o sw^k** 

t^r. |ffiBGSMT>^ANT2(D^«J^-r«>^ 
CDT>r^<Z)H'>fc , -y>X^tt^€:^:b, 
(B) I?ED C S 7 > f t A N T 1 ©^^KirtT^ 

[003 1 1 871*. ^^mcomMmm^cjz^x. guts 
(A) ti, SJiBrt®®— m^i|gr>^^ l o 8flt&tc** 

C^-C. WfgBGSMT>^ANT2C0^ttffr5»^ 
©r>f-^»ftf-'^^-> J &^^, 0 7 (B) tt. filBD 

[0 0 3 21H8 (A)«, mtzpmm^M^mr^^ 
tios tt»wr, mrse^-Y ^ ~fr l l o^ 
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Tjvr 7 ~c#> o . ^8 (B) fflriarti«ssr.*wi« 

T>-r^ 1 0 8 yy'r>^ 1 1 D£jMH# 

[0 0 3 3 1 19 (A) tt, 138 (A) MC, Buffi 

&a v-fr^m i oo^ttft-rsa^GSMW 

0. 09 (B) t*. 13 8 (B) CDcfc^CC, mtZftWM^ 
1^7>ft 1 0 8 tmZttA yy'T>7"^ not 
tm&Gto S htftfftifl^O G S M»«tc*5 W'S T 10 

[00341 81 0H H8 <A> <Z><fc5«:, BfTlB*-^ 

gg i o (B) l*. H8 (B) <D<fc5«: % mriBrtJg^S 
«J*T>?^ 1 0 8 tWB*^ yy m T>TT 1 1 

*> a»frr a *§^<2 dcs mmc *svzt>t 

[ 0 0 2 5 i Hi I 1 ( A ) S£ v SSfEf^H^-^a^lfcT ^ 
tANT2 RCKmiia DCS7>ftANTl #9W«rf¥ 
?t?£>*3> {31 1 (B) tt, «W«T>'f' 

[0 03 6 )012 (A) », ^lEF^lSStf— a^iST > 
ftl0'8 *«;L*%;fc«*cte^"C 0UiE*-f 9 :/T> 
7=^1 1 03W?|ji*tl4»-&©GSM»««C*Jl , t*T> 

(B) wt % «^*«fflrjiw««».*«l6c*5i»r. tne* 30 

T > T^feM^ £ - > *514**T y 5 ? T>£> 
[003 7 ]il3 (A) WsBrtjBSSL— fi»«T> 
ffl'O 8&«*&»*«te;tet>-C, mffB^h 7 7*7> 

^&#^*~>£^T^^^&^ 1313 (B) 

[003 81014 (A) tt, 86*f#«ffi— 40 

* A v 7'T >7l-&M&r a B#(D D C S a T 

[0 0 3 9] §6 (A) ftMH l 4 (B) Ocfc^tC, * 
^«S(D7>ftil^tSMC>W^->«tt«> 
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So 

[0 040 ] «r8B*«w©«Mffl«ca»wc«. jm* 
en*'**-?**. 

[0 04 1 ] 

f^WtBBr fllirt^fe){7 > 7- r ^ 

[0 0 4 2 3 ±/c, *»9!<3DS?*fefK<S«:J:a i ( 

(D^ >c> p c b ©±»35p effifi L/ /catiR±K:asjaa»« 

J&SET a ^ . mtt<D d: 9 tt»»tt«*«>»ttCC J; r> X 

[El 2 ] *»WcdHS6JB««: J: ^^HMnm^r > 
[ 13 3 ] *«BJ©fl6cDHiBB«cc J: ^> 

T>^»ao^a ^ ^j3r*^ e 

[04 A ] *^<D^*5&.«tC 0:^1*318®— SwiST 
[134 B] DCS7>ftANT 1 ^fr^immx$> 
[[3 4 C] GSM7>ftANT2 Mir * 

[ m 5 a ] i4A tcTivr rt lass zia^iffir > f - ^ <om 
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[H6] B6 (A) ». *a« * 

A N T 2 <D&&torFS' &t%&<DT >7*i~<D-4lst'~#> 
Xl^tti^l, (3 6 (B) *J6flHa>*K»»K: 
cfc^-C. DCS7>ftANT 1 ©**sttffr5«*© 

[07] H7 (A) **!B©*JB5J*CCJ:'o'C, 

A N T 2 ©***«WlP"f hm&<DT > r tttW^ * - > * 

H7 (B) tt. «HW0Sdl»»«y:'9t l DC io- 
S7>rtANT 1 <D&ifiW>rtir&m£<DT>7i-W&t 

[H8] [18 (A) fcfc, *^^Sfe^icJ:-3t:, 
rtMriSfa57>7-tii»fPtl ?m*:/t>^ 

S8*7RTy^^r*«5. ^8 (B) #3fe930^6SB 
»^t, «MllSfel7>^it>^^7>f 

[H9] H9 (A) ***flE«lBI5»K:J:^^. 20 
H8 (A) >y:/7>^<D#aWFr& 
G S M««K: *5 itf & T > ^ ^ifc*f ' ^* * - > & 
nk-fP^y-CfrK). H9 (B) tt, &mM&mMfcrMte 
SI 8 (B) <£><*: 5 cc, ^ii-lW7>ft 

GSM^Kifctt&T' >^^^'£->£^^? 

[BiO] H 1 0 OA) ##Si|JJ©^tt»*KJ^ 
t, 08 (A) OJ^&C. ;M^'7>ftWWP 
■T -5, i#^cr> DCS *RCC*5 W57> 7* < * - 30 

te^-r^?-?*^ sio (B) *«ea^JS 

»Ciot. 13 8 (B) <£)<*: 5 tc. rtKairMWBT 

> ^ i * ? 7't > T-^^ffi^^t> $ n x mitt & m 
[gun in (a) *&wfc<fc*rt»s£-s 

AN T 2 SCXD CS7 >^ri~A N T 1 tf^fclM'FrS* 

k>. mi i (b) umm^m^mr y^i-zm*™ 
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[HIl 2] HI 2 (A) tt, *»WCCj:5rtJaffl— M 

j- ifi*S lii * n 2>m&<D G S MSfWC *5 & 7 > 
A^->«tt*Sty5 7"C*0, HI 2 (B) fi£ 

[013] HI 3 (A) rt^M^S^i|ST>x^ 

6»^DCSf«K:fet«7>ft]S!«^i'->^ 
fy77t$)^ HI 3 <B) 
**«cctoii-c. S5^^^'7>rt^l^n^l 
^©dcs & r zs?i~mi'* * - ^ 

ch 1 4 ] h 1 4 (A) », se*{#*ia^ia:»«c«5K 
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